No effect of carbohydrate feeding on glycogen synthase in human muscle during exercise.
The effect of carbohydrate (CHO) feedings on exercise-mediated changes in glycogen synthase fractional (GSF) activity has been investigated. Subjects cycled at approximately 70% of maximal oxygen uptake on two occasions: the first to fatigue (135 +/- 17 min; mean +/- SE) (control, CON), and the second at the same workload and duration as the first, but with the addition of frequent ingestion of CHO during exercise (0.27 g kg-1 body weight every 15 min). Biopsies were taken from the quadriceps femoris muscle before and immediately after exercise. Plasma glucose and insulin decreased during CON exercise, but remained elevated throughout CHO exercise (end of exercise: glucose = 4.4 +/- 0.2 mM CON vs. 5.8 +/- 0.2 CHO, P < 0.01; insulin = 9 +/- 1 uU ml-1 CON vs. 19 +/- 3 CHO, P < 0.05). Glycogen decreased to approximately 10% of the basal value during CON and to approximately 20% during CHO, and there was no significant difference in net glycogenolysis between treatments. GSF activity averaged 0.25 +/- 0.03 and 0.22 +/- 0.05 at rest, and increased to 0.51 +/- 0.08 and 0.48 +/- 0.09 after exercise in CON and CHO, respectively (P > 0.05 between treatments). It is concluded that under the present conditions CHO feedings do not alter the exercise-mediated changes in GSF activity. The increase in GSF during exercise is attributed at least in part to the decrease in muscle glycogen (which increases the suitability of GS as substrate for GS phosphatase).